Protein encapsulation within polyethylene glycol-coated nanospheres. I. Physicochemical characterization.
The development of injectable nanoparticulate "stealth" carriers for protein delivery is a major challenge. We have shown the possibility of entrapping human serum albumin (HSA) in polyethylene glycol (PEG)-coated monodisperse biodegradable nanospheres with a mean diameter of about 200 nm, prepared from amphiphilic diblock PEG-polylactic acid (PLA) copolymers, with loadings up to 9% (w/w). Microscopic techniques and surface analysis studies enabled us to prove that the protein was well entrapped and not adsorbed onto the particle surface. Zeta potential and water uptake studies corroborated that part of the PEG chains are located in the nanosphere matrix. Water uptake in the nanospheres was related to their chemical composition, i.e., the respective wt% of PEG and PLA in the matrix, and not on their fabrication procedure. The hydrophilic PEG blocks absorbed up to 130% (w/w) water, whereas PLA absorbed only about 10% (w/w). However, the rate of swelling at the beginning of the process was related to the structure of the matrix, more particularly to the manner in which PEG was disposed at the surface. Furthermore, it was shown that the PEG "brush" at the nanosphere surface drastically reduces HSA adsorption on the PEG-PLA nanospheres compared to the PLA ones.